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Transmitted herewith for filing, please find the following: 



1. (XX) The specification of the above -referenced patent application is 

enclosed herewith ( 8 page(s) including claim (s) and Abstract) . 

2. (XX) Three (3) sheet (s) of: 

informal drawing (s) is (are) enclosed herewith. 

X formal drawing(s) is (are) enclosed herewith. 



3. ( ) This application is a: 

Continuation 

Divisional 

Continuation- In-Part 

of prior copending parent application 

Serial No. filed on , now pending. 

Please amend the application to insert the following line in the 
beginning of the specification: 

--This application is a Continuation of prior 

application Serial No. filed on , now 

pending. -- 

In the event that a petition to extend time under 3 7 CFR 1.13 6 is 
necessary in the parent application to maintain copendency for this 
application, a petition for an extension of the necessary time to 
maintain copendency is hereby requested for the parent application 
and the Commissioner is hereby authorized to debt our Account Number 
10-0447 for the necessary fees. 
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4. (X ) 



The fees for this application have been calculated and included as 
shown below (Prior to calculating the fees, please enter any 
enclosed preliminary amendment.) : 





NO. FILED 


NO. EXTRA 
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FEE 


BASIC FEE 




TOTAL 
CLAIMS 


3-20 
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INDEPENDEN 
T CLAIMS 
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MULTIPLE DEPENDENT 
CLAIM(S) PRESENTED 


$260 




TOTAL FEES: 
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Deduct One-Half for Small Entity Status 




Assignment Recordal Fee 




S40 
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TOTAL AMOUNT DUE: 


$730.00 



X_ Check (s) in the amount of $ 6 90 and $ 40 are enclosed herewith. 
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Deposit Account No. 10-0447 . 

Please charge my Deposit Account No. in the amount 

of $ . Please charge any deficiency or credit any 

overpayment to Deposit Account No. . 



5. (X ) An oath or declaration is enclosed herewith that is: 

Unsigned 

X Newly executed per 37 CFR 1.63(a) and (b) . 

A copy of the executed declaration filed in the prior 

application upon which priority is based, showing the 
signature or an indication thereon that it was signed; and: 

This application is being filed fewer than all of the 

inventors named in the prior application and it is 
requested that the following name or names be deleted 
from the list of inventors in the prior application for 
this continuation or divisional application: 



The prior application was accorded status under 37 CFR 
§ 1.47 and is accompanied by: 
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A copy of the decision granting a petition to 

accord Sec. 1.47 status to the prior application 
(unless all of the inventors have or legal 
representatives have filed an oath or declaration 
to join in the prior application) . 

A copy of the subsequently executed oath(s) or 

declaration (s) filed by the inventor (s) or legal 
representative (s) that have subsequently joined 
in the prior application. 

6. (X ) The power of attorney for this application: 

X is appointed in the newly executed Oath or Declaration 

submitted herewith. 

is appointed by the power of attorney enclosed herewith. 

remains the same as originally in the parent application. 

was changed during the prosecution of the parent application 

and a copy of the change in the power of attorney is enclosed 

herewith. 

7. (XX) The correspondence address for this application shall be: 

Stanley R. Moore, Esq. 
Jenkens and Gilchrist, P.C. 
3200 Fountain Place 
1445 Ross Ave. 
Dallas, Texas 75202 
X which is a new correspondence address or a change therein. 

which is the same as originally in the parent application. 

which is the change in the correspondence address that was 

filed during the prosecution of the parent application. 

8. (x ) Priority is hereby claimed under 35 USC 119 and 172 to the following 

foreign applications: 

Country Serial No. Date 
China CN99118186 .7 30 August 1999 



and: 

X A certified copy of each application is enclosed herewith. 

A certified copy of each application was filed in prior 

application Serial No. . 

9. ( ) A verified statement claiming small entity status under 37 CFR 1.9 

and 1.27: 

is enclosed herewith. 

was filed in parent application Serial No. , and 

such status remains unchanged and is requested for this 
application . 

10. ( ) A preliminary amendment is enclosed herewith. 
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An Information Disclosure Statement with Modified PTO Form 1449 and 
a copy of the cited references are enclosed herewith. 

An Assignment of the invention to CHINA PETROCHEMICAL CORPORATION 
and TIANJIN UNITED CHEMICAL CORPORATION with cover sheet and 
recordation fee is enclosed herewith for recordation by the 
Assignment Branch. 

The Commissioner is hereby authorized to charge payment, or to 
credit any overpayment, of the following fees associated with this 
filing or during the pendency of this application to Deposit Account 
No. 10-0447. 

X Any patent application filing fees under 37 CFR 1.16. 

X Any patent application processing fees under 37 CFR 1.17. 

The issue fee under 37 CFR 1.18 at or before mailing of the 

Notice of Allowance, pursuant to 37 CFR 1.311(b). 



Other (specify) : 



Confirmation Postcard. 



Respectfully submitted, 




Stanley R. Moore^ 
Reg. No. 26, 958 ^ 



Jenkens & Gilchrist, P.C. 
3200 Fountain Place 
1445 Ross Avenue 
Dallas, Texas 75202-2799 
214/855-4713 
214/855-4300 (Fax) 



Dalks2 685867 v 1, 42085,00025 



EL5250a3m2US 



FPCH99160016 

IMPROVEMENT IN A FLUIDIZED BED 
POLYMERIZATION REACTOR 

Field of the Invention 

The present invention relates to the improvement for a fluidized bed 
polymerization reactor. More particularly, it relates to the improvement for a flow 
deflector at the bottom of a fluidized bed polymerization reactor. 

When an exothermic polymerization reaction is conducted in a fluidized bed 
reactor, the reaction rate is to be restricted so as to have time enough for removing the 
released heat from the fluidized bed. A method to raise the removal rate of the 
reaction heat is to compress and cool the gas in a monomer state that is needed to 
recycle back to the reactor so that it is partially condensed. The liquid generated is 
entrained by the recycle monomer gas stream and returns to the reactor together with 
the gas stream. This is referred to as the "condensing mode" operation of a 
polymerization reaction. U.S. Patent Nos. 4,543,399 and 4,588,790 to Jenkins et al. 
disclose this operation method, which point out that this "condensing mode" 
operation allows a reduction in the temperature of the recycle gas stream and that the 
evaporation of the liquid requires absorption of heat. The combination of the two 
functions allows much higher space-time-yields in this mode than those in the" non- 
condensing mode". 

The above operation modes both require the use of different inlet devices of the 
reactor, therefore the reactor has to be shut down for converting the inlet device when 
the interchange between the two operation modes is required. To solve this problem 
and further raise the productivity of the fluidized bed reactor, Chinese Patent 
Application No. 85106978 to UCC of U.S.A discloses a novel reactor inlet device - 
flow deflector. This flow deflector is installed under the distributor plate of the 
fluidized bed reactor and provides two fluid flow paths for the fluid to enter the 
mixing chamber, a first fluid flow path along the wall of the mixing chamber and a 
second upwardly fluid flow path. The preferred flow deflector is an annular flow 
deflector, having aperture for providing a central, upwardly oriented fluid flow path . 
Besides, it also provides a peripheral fluid flow path around the flow deflector and 
along the wall of the mixing chamber. It is claimed that during the operation of the 
flow deflector with such a structure, the build-up of the solid particles and the 
agglomeration of the liquid in the mixing chamber is prevented by sweeping the wall 
of the mixing chamber with the gas stream entering through the annular outer second 
fluid flow path peripherally around the annular flow deflector. As shown by the 
arrows in Figs. 1 and 2 of this literature, the central upward gas stream is mixed with 
the peripheral gas flow and thereby a more uniform distribution of any liquid and/or 
solid in the gas flow is guaranteed. 

However, according to our practice in many years' operation of this kind of 
annular flow deflector commonly adopted by the Unipol fluidized bed polymerization 
reactor imported from UCC, we found that this kind of flow deflectors have the 
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following disadvantages when operated in the condensing mode: 

1. Gas is non-uniformly distributed. The flow of the central gas flow is so great, 
and the velocity is so high that the recycle stream and the powders and liquid 
entrained by the stream lash directly at the lower surface of the distributor plate. If the 
recycle stream entrains polymer lumps, the polymer lumps smaller than (j>16 mm 
would enter the holes of the distributor plate under the action of high speed stream 
and result in plugging. By contract, the velocity of the stream within the annular zone 
500 mm from the periphery of the distributor plate along the radius direction would 
reduce, resulting in plugging in the distributor plate due to the frequent deposition of 
powders. 

2. Deposited powders are likely to agglomerate into flakes. Because the area of 
the upper surface (i.e., the opposite of the flow direction of the recycle stream) of the 
flow deflector is relatively large and the stream flows through the central hole and the 
peripheral path of the annular flow deflector respectively, so the zone above this 
surface is a dead "zone" and powders often deposit. When the temperature of the inlet 
stream is high enough for the powders to soften and stick, flaky polymers with the 
same area as that of the upper surface of the annular flow deflector would form. When 
the reactor is operated in the condensing mode, these flakes fall off due to impact and 
soak by liquid and then lash at the distributor plate after being crushed by the impact 
of the stream, resulting in plugging. 

3. The range of the amount of the condensing agent is narrow. For this kind of 
flow deflector, the amount of the condensing agent is restricted to a range of 
3~10wt%. This kind of flow deflector is not suitable to a greater amount of 
condensing agent. 

Therefore, the present invention makes a bold improvement in the structure of 
the flow deflector. It is proved by the practical application that the flow deflector of 
the present invention has completely overcome the above disadvantages of the flow 
deflector in the prior art. Safe and stable operation is realized with a liquid content of 
the recycle stream in the range of 3~25wt%. Because the amount of the condensed 
agent increases, the heat removal increases, so that the space-time-yield can further 
increase to 200% of the originally designed capacity. 

For this reason, the present invention provides a novel fluidized bed reactor, 
which comprises: 

d. a distributor plate under the fluidized section of the reactor; 

e. a mixing chamber formed by confining the reactor space under the 
distributor plate with said distributor plate; and 

f. a flow deflector installed under the distributor plate and at the entry of the 
reactor bottom, characterized in that the flow deflector comprises an annular plate and 
a conic plate, 

the annular plate being positioned above the reactor bottom entry with a hole 
diameter of Di by spacers, the said annular plate having a central hole with a diameter 
ofD 2 ; and 

the conic plate being located above the annular plate, concentric with the annular 
plate and supported on the annular plate by spacers, the conic plate being a reversed 



cone with a cone angle of a to the horizontal plane and having a central hole with a 
hole diameter of D 3 ; 

the minimum section area between the annular plate and the reactor bottom being 
S 1? the minimum section area between the annular plate and the conic plate being S 2 , 
and the circular area of the central hole of the conic plate being S 3 ; 

the flow deflector being adapted to provide at least three paths for the gas stream 
to enter the mixing chamber, i.e., a first upwardly fluid flow path through the entry D[ 
of the reactor bottom and section S t and along the wall of the mixing chamber, a 
second upwardly fluid flow path through the central hole D 2 of the annular plate and 
section S 2 below the conic plate and towards the side wall, and a third upwardly fluid 
flow path through the central hole D 3 of the conic plate. 

The above characters of the present invention and the advantages of the invention 
over the prior art are described in detail referring to the following Figures: 
Brief Description for Drawings 

Fig. 1 is the elevational view in cross-section of the bottom of the fluidized bed 
reactor employed in the prior art, including: distributor plate, mixing chamber and 
flow deflector; 

Fig. 2 is the enlarged view of the entry conduit and flow deflector in Fig.l ; 

Fig. 3 is the elevational view in cross-section of the bottom of the fluidized bed 
reactor employed in the present invention, including: distributor plate, mixing 
chamber and flow deflector; and 

Fig. 4 is the enlarged view of the entry conduit and flow deflector in Fig.3. 
Detailed Description of the Invention 

As shown in Figs. 3 and 4, the annular plate 3 is positioned above the entry 
conduit 1 of the reactor bottom by spacers 2, and the conic plate 5 is positioned on the 
annular plate 3 by spacers 4. The recycle stream entering from the entry conduit 1 
passes through the minimum section S x under the leading of the periphery of the 
annular plate 3 and forms the upward gas flow I along the wall of mixing chamber, 
which would impact the liquid falling back from the wall of the mixing chamber due 
to the actions of the gravity and the wall, thus, preventing the liquid from being 
accumulated at the reactor bottom and on the wall of the mixing chamber; another 
portion of the recycle stream passes through the central hole D2 of the annular plate 
and the minimum section S 2 and forms flow II flowing towards the side along the 
direction of cone angle a under the leading of the periphery of the conic plate 5, 
which would impact the upper surface of the annular plate and at the same time, form 
shear and impact with flow I and thereby re-entrains and re-atomizes the liquid 
departing from entraining and falling back to make it suspend in the gas stream; 
another portion of the stream passing through the central hole of the annular plate 3 
continues flowing upwards and passes through the central hole D3 of the conic plate 5 
to form flow III, which flows directly towards the distributor plate but the impact 
against the distributor plate is weakened due to the shunting action of stream II, and 
forms shear, impact, and mixing with streams I and II in the mixing chamber, thereby 
further re-atomizes and re-entrains the separated liquid, allowing any of the liquid 
and/or solid in the whole space under the distributor plate of the reactor to realize 
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perfect mixing and leaving no dead corner as indicated by the arrows in the Figures, 
and thereby permitting thorough and uniform distribution of the gas flow when it 
passes through the distributor plate and enters the fluidized bed. 

The structural sizes and parameters of each assembly of the flow deflector can be 
selected within the following ranges: 

1. The ratio of the hole diameter of the conic plate, annular plate, and the entry 
conduit of the reactor bottom 

D, - hole diameter of the entry conduit 

D 2 - hole diameter of the central hole of the annular plate 

D 3 - hole diameter of the central hole of the conic plate 

D t /D 2 = 1.2-1.6, preferably D/D 2 = 1.44 

D 2 /D 3 = 1.5 - 2.0, preferably D 2 /D 3 = 1.77 

2. The ratio of the path section area 

S, - The minimum annular section area passed by gas flow I 

5 2 - The minimum annular section area passed by gas flow II 

5 3 - The minimum circular area passed by gas flow III 
Sj/S,- 3.8 - 4.4; preferably Si/S 2 = 4.28 

S 2 /S 3 = 2.0 - 3.5; preferably S 2 /S 3 = 2.74 

3. Resistance drop of the flow deflector 

The resistance drop of the flow deflector A P is calculated based on the total 
flow area of the flow deflector. 

A P = 7.0 - 16 kPa, preferably 1 1 kPa 

4. Cone angle of the conic plate a 

a = 30 - 60°, preferably a = 45° . Wherein the conic plate may adopt other 
shapes similar to a cone. 

The flow deflector of the present invention has the following advantages over 
that of the prior art. 

1. Allowing the liquid stream and powders to uniformly distribute in the gas 
phase after the recycle stream enters the mixing chamber, alleviating the impact force 
of the gas flow through the central hole against the distributor plate and making it 
difficult for the entrained polymer lumps to enter the distribution holes of <j)16. 

2. The atomization of the liquid is more uniform. The conic ring of 45 degrees 
strengthens the impact, friction and shear in the direction of titled side and the group 
of the liquid drops is re-atomized and suspended in the ascending stream, uniformly 
passing through the distributor plate and entering the reactor. 

3. The deposition of the powders in the region within the annular zone 500 mm 
from the periphery of the distributor plate along the radius direction decreases because 
the flow in the side direction of 45 degree increases and thereby the plugging 
probability reduces. 

4. The stream in the side direction of 45 degree no longer allows the powders to 
deposit on the upper surface of the flow deflector and therefore the flow deflector 
always maintains clean, having no "dead zone" and sticky flakes. 

5. The throttling effect is better because the resistance drop increases by 11 kPa 
and the atomizing effect is improved. 
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6. Safe and stable operation is possible even when the liquid content is in the 
range of 3-25wt%, and the space-time-yield of the reactor will further rise to 200% of 
the originally designed value. The period of continuos operation for the reactor is 
increased to over twice of the original one. 

The condensing agents employed in the present invention include volatile liquid 
saturated hydrocarbons, such as iso-pentane and n-hexane, but cyclopentane is 
preferred. This is the major inventive point of another application No.99118 185.9 
(Docket No. FPCH99 1600 15) jointly owned and copending with the present invention, 
the complete content of which is incorporated herein for reference. 

The catalysts employed in the present invention include: coordinated anionic 
catalysts, cationic catalysts, free radical catalysts, and also include components of 
transition metals or metallocene and double peak product catalysts. 
Example 

A Unipol fluidized bed reactor imported from UCC for olefin polymerization 
was employed, at the bottom of which a flow deflector of the present invention as 
shown in Figs. 3 and 4 had been installed. It was operated in the condensing mode to 
produce low density polyethylene. 

1 . The run data of the DGM-1 820 low density product 
Reaction feedstock: ethylene, butene-1, and hydrogen 
Flow of the recycle stream: 552000 kg/h 

Liquid content in the recycle stream: 10 - 22wt% 
Space-time-yield: 180-230 kg/h-m 3 
Product produced: low-density film product DGM-1 820 
Catalyst: a type 

2. Situations after 1 8 months of continuous operation 

The flow of the recycle stream was stable without fluctuation, proving that the 
atomization by the flow deflector was uniform. 

There was no increase in the pressure drop of the distributor plate, which always 
maintained between 1 5-25 kPa, showing that there was no plugging in the distributor 
plate. 

The temperatures at the four monitoring spots on the distributor plate were very 
uniform, temperature difference between any two spots being smaller than 0.05°C, 
showing that there was no plugging in the distributor plate and that the fluidizing state 
of the resin bed was good. 

The total content of the liquid in the recycle stream reached 3 1 wt% temporarily 
and the operation of the reactor was still stable. 

3 . Situations inspected after 1 8 months of continuous operation 

The part above the annular plate had not any powders and flakes and it was very 
clean and showed metal luster. 

There were no depositing, hanging and adhesion of powders from the annular 
zone along the radius direction of 500 mm from the outer periphery of the lower 
surface of the distributor plate to the whole lower surface of the distributor plate. This 
part was very clean. 

There was no plugging in 679 holes of <j) 16 of the distributor plate. 
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Sizes of the reactor and flow deflector: 

Sizes of the reactor: diameter: 3.05 m; height of the cylindrical section 12 m. 

Sizes of the flow deflector: D! = 467 mm; D 2 = 330 mm; D 3 = 186 mm. 

The results show that no operation problem and unfavorable effect on the product 
are observed in the production run when the flow deflector of the present invention is 
used. Safe and stable operation is possible when the liquid content in the gas flow is 
in the range of 3-25wt%. This shows that, with so high liquid contents, the liquid can 
still be entrained and atomized very well without accumulation at the bottom of the 
reactor and flooding. Inspection after shut down, has observed no plugging in the 
distributor plate due to the build-up of the resin and the wall of the mixing chamber 
and the surface of the flow deflector is clean. 
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CLAIMS 

1 . A fluidized bed reactor, which comprises: 

a. a distributor plate under the fluidized section of the reactor; 

b. a mixing chamber formed by confining the reactor space under the 
distributor plate with said distributor plate; and 

c. a flow deflector installed under the distributor plate and at the entry of the 
reactor bottom, characterized in that the flow deflector comprises an annular plate and 
a conic plate, 

the annular plate being positioned above the reactor bottom entry with a hole 
diameter of T> : by spacers, the said annular plate having a central hole with a diameter 
ofD 2 ; and 

the conic plate being located above the annular plate, concentric with the annular 
plate and supported on the annular plate by spacers, the conic plate being a reversed 
cone with a cone angle of a to the horizontal plane and having a central hole with a 
hole diameter of D 3 ; 

the minimum section area between the annular plate and the reactor bottom being 
S l5 the minimum section area between the annular plate and the conic plate being S 2 , 
and the circular area of the central hole of the conic plate being S3; 

the flow deflector being adapted to provide at least three paths for the gas stream 
to enter the mixing chamber, a first upwardly fluid flow path through the entry D t of 
the reactor bottom and section and along the wall of the mixing chamber, a second 
upwardly fluid flow path through the central hole D 2 of the annular plate and section 
S 2 below the conic plate and towards the side wall, and a third upwardly fluid flow 
path through the central hole D 3 of the conic plate. 

2. A reactor of claim 1, wherein the structural sizes and parameters of each 
assembly of the flow deflector are as follows: 

a = 30- 60° ; 

D,/D 2 = 1.2- 1.6; 

D 2 /D 3 = 1.5-2.0; 

S/S 2 =3.8-4.8; 

S 2 /S 3 = 2.0-3.5; and 

the resistance drop of the flow deflector 

AP = 7.0- 16kPa. 

3. A reactor of claim 2, wherein the structural sizes and parameters of each 
assembly of the flow deflector are as follows: 

a = 45° ; 

D,/D 2 = 1.44; D 2 /D 3 = 1.77; 
S,/S 2 =4.28; 
S 2 /S 3 = 2.74; and 
AP = 11 kPa. 
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ABSTRACT 

A novel flow deflector employed in a fluidized bed reactor for olefin 
polymerization is disclosed, which is installed on the entry conduit of the reactor, 
comprising an annular plate and a cone plate and providing at least three paths for the 
recycle stream to enter the mixing chamber, thereby permitting all the liquid and/or 
solid material to achieve a more complete and uniform mixing. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stared below next to my name; 
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JX JENNIE SaIAZaR, Reg No. 45,065 
KEITH W. SAUNDERS. R«6 No 4 1,462 
JERRY R. SEUNQEB, Reg. No. 26,582 
GARY B. SOLOMON. Rag. No. 44,347 
WAYNE O STACY, Reg No. 45,125 
STEVE 2. SZCZEFANSKT, Reg. No 27,957 
ANDRE M. SZUWALSKl Reft. No. 35,70 1 
aLaNBl THIELE. R«*. No. 30,694 
TAMSEN V ALOIS, Reg No 41,417 
RAYMOND VAN DYKE, Reg- No. 34,746 
BRIANS. WALKER, Refi. No 37,751 
GERALD T. WELCH, Reg. No. 30,332 

Harold n. wells. r«*. No. 26,044 

WILLIAM D WJESE, R 0< . No, 45.217 



all of the firm of JENKENS & GILCHRIST, a Professional Corporation, 1445 Ross Avenue, 
Suite 3200, Dallas , Texas 75202-2799, as my attorneys and/or agents, with full power of substitution 
and revocation, to prosecute this application, provisionals thereof, continuations, cominuations-in- 
pan, divisional, appeals, reissues, substitutions, and extensions thereof and to transact all business 
in the United States Patent and Trademark Office connected therewith, to appoint any individuals 
under an associate power of attorney and to file and prosecute any international patent application 
filed thereon before any international authorities, and I hereby authorize them to act and rely on 
instructions from and communicate directly with the pmon/assignee/attorneyyfirrtVorgaiii2aiion 
who/which first sent this case io them and by whom/which I hereby declare that I have consented 
after full disclosure to be represented unless/until 1 instruct them in writing to the contrary. 
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Please address all correspondence and direct all telephone calls to: 

Stanley R. Moore, Esq. 
Jenkens & Gilchrist, P.C. 
1445 Ross Avenue, Suite 3200 
Dallas, Texas 75202-2799 
214/855^500 
214/855-4300 (fax) 

1 hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



named inventor(S) 





WU, Wenqing 
Full Name 


Investor's Signature 




Date 


1 


North of Beiweidi 
Dagang District 
Tianjin 300271 CHINA 
P.R. China 

Residence (chy, state, cowmy) 






Chinese 
Citizenship 




North of Beiweidi 
Dagang District 

Tianjin 300271 CHINA, P.R. China 
Posi Office Address (lactate zip code) 



(FOR ADDITIONAL INVENTORS, check here and add additional sheet for inventor 

information regarding signature, name, date, citizenship, residence and address) 
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